In the research article, a composite conditional likelihood approach is proposed for the joint random-effects transition models. Although the composite conditional likelihood approach can provide an asymptotically consistent estimator (see Remark 1 in the article), it is still necessary to further investigate the finite sample performance of the estimator in realistic situations similar to Alzheimer's disease application. This appendix reports the numerical results from a simulation study that was conducted to evaluate the finite sample performance of the composite conditional likelihood estimator in the joint random-effects transition models. We adopted the joint random-effects transition model that was used for the National Alzheimer's Coordinating Center Alzheimer's disease Uniform Data Set in Table 2 in the article. Two multi-categorical sub-models (with 5-level ordinal categories) for CDRGLOB and FAQ, as well as one binary sub-model for MMSE, were included. The corresponding estimated parameter values obtained in Table 2 were consequently selected as the true parameter values in the simulation study (see Table S .1 for true parameter values), except that the effects of covariates were merged into the intercepts of the sub-models so that we can focus on transitional effects (the effect of Age was replaced by the average of the ages of the study participates; the effect of APOE-ε4 was
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In the research article, a composite conditional likelihood approach is proposed for the joint random-effects transition models. Although the composite conditional likelihood approach can provide an asymptotically consistent estimator (see Remark 1 in the article), it is still necessary to further investigate the finite sample performance of the estimator in realistic situations similar to Alzheimer's disease application. This appendix reports the numerical results from a simulation study that was conducted to evaluate the finite sample performance of the composite conditional likelihood estimator in the joint random-effects transition models. We adopted the joint random-effects transition model that was used for the National Alzheimer's Coordinating Center Alzheimer's disease Uniform Data Set in Table 2 in the article. Two multi-categorical sub-models (with 5-level ordinal categories) for CDRGLOB and FAQ, as well as one binary sub-model for MMSE, were included. The corresponding estimated parameter values obtained in Table 2 were consequently selected as the true parameter values in the simulation study (see Table S .1 for true parameter values), except that the effects of covariates were merged into the intercepts of the sub-models so that we can focus on transitional effects (the effect of Age was replaced by the average of the ages of the study participates; the effect of APOE-ε4 was replaced by the class of two alleles). Throughout the simulation study, it was assumed that there were 746 subjects as in the Alzheimer's disease Uniform Data Set, and the simulation data were generated from 8 longitudinal clinical visits of each subject. In the simulation study, the initial data from patients' first time clinical visits were prerequisites. From the initial data, we can generate the subsequent observations. Our strategy was that, for each of the 200 simulation data sets, we took one bootstrap sample (one random sample with replacement) of the 746 first-visit values in the Alzheimer's disease Uniform Data Set as the collection of our initial observations for this simulation data set. In the simulation study, we also considered a two-stage approach for estimating the parameters. In this approach, an appropriate univariate randomeffects transition model as stated in (11) in the article was fit for each disease measurement.
Then, in the second step, the composite conditional likelihood (9) in the article was used to estimate correlation coefficients, with other unknown parameters substituted by their estimates from the first step. Table S The indication of this simulation study is that, when the investigators are interested in both subject-specific transitional patterns and between-measurement correlations, the direct use of composite conditional likelihood may be preferable. This is in fact proposing major motivation for the use of the joint random-effects transitional models. If the investigators are not interested in between-measurement correlations, they could then work with each outcome separately using traditional univariate transition models. 
